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“A  simplified  approach  is  presented  for  the  prediction  of  a 3-hour  period  be- 
tween midnight  and  sunrise  during  which  radiation  fog  formation  will  initially 
restrict  prevailing  surface  visibilities  to  less  than  1 statute  mile. 


This  approach  considers  the  cooling  below  the  dew  point  necessary  to  provide 
sufficient  condensed  moisture  (0.5  gram  of  liquid  water  per  kilogram  of  air)  to 
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A prediction  verification  of  71  percent  was  obtained  from  a total  of  52  test 
cases  in  the  Texas-Okl ahoma  area  during  the  period  25-28  February  1973. 
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INTRODUCTION 

Meteorologi  cal  support  for  military  purposes  should  be  designed  not  only 
to  assure  tactical  operational  safety  but  also  to  enable  effective 
exploitation  of  weather  information  in  air  and  ground  operations. 

Without  tactical  air  superiority,  maximum  use  of  cloud  cover  and  re- 
stricted visibilities  for  protective  concealment  and  as  an  element  of 
surprise  in  both  offensive  and  defensive  maneuvers  becomes  increasingly 
important.  Visibility  restrictions,  however,  also  hinder  the  mobility 
of  military  forces  by  impeding  maneuverability  and  speed.  For  example, 
visibility  restrictions  encountered  during  Army  helicopter  nap-of-the-earth 
flights  require  that  flight  altitude  be  increased,  thus  enhancing  the 
possibility  of  detection  by  the  enemy,  or  that  airspeed  be  reduced  to 
provide  more  pilot  reaction  time  for  avoiding  obstacles  along  the  flight 
route . 

As  a visibility  restrictor  to  air  and  ground  operations,  fog  is  extremely 
whimsical  - covering  particular  locations  (target  areas  and  helicopter 
landing  zones)  without  much  warning  or  blanketing  wide  geographical  areas 
for  long  periods  of  time.  The  conditions  under  which  fog  forms  depend 
very  much  on  the  topography  of  the  surrounding  area  and  an  adequate  supply 
of  suspended  condensation  nuclei  in  the  atmosphere.  The  United  States 
Army  Aviation  Digest  [1]  states:  "even  the  advent  of  fog  is  an  educated 
guess  which  could  dissipate  like  magic  if  the  temperature,  dew  point,  or 
winds  change." 

This  report  presents  an  approach  to  the  short-range  prediction  (in  3-hour 
periods)  of  restrictions  in  the  surface  visibility  to  less  than  1 mile 
associated  with  the  radiation  fog  process  between  midnight  and  sunrise. 

The  approach  recognizes  the  required  cooling  beyond  saturation  that  is 
needed  to  provide  enough  condensed  moisture  to  form  fog  (from  a radiation 
fog  prediction  diagram  presented  by  Petterssen  [2]).  Also  considered  are 
the  physical  process  of  nocturnal  radiational  cooling,  "significant" 
changes  (±3°F)  in  temperature  and  dew  point,  and  conditions  favorable  for 
the  formation  of  radiation  fog,  i.e.,  little  or  no  cloudiness  and  weak  sur- 
face wi ndspeeds. 

Surface  data  used  in  the  development  of  this  approach  are  presented  and 
preliminary  prediction  results  are  assessed. 

RADIATION  FOG 

Studies  conducted  with  visibility  observations  taken  by  the  forward 
scatter  visibility  meter  as  part  of  a mesoscale  forecasting  experiment 
at  Hanscom  Air  Force  Base,  Massachusetts  [3],  have  shown  that  radiatien 
fog  conditions  represent  the  most  highly  variable  atmospheric  situation 
and,  consequently,  are  the  most  unpredictable  in  time  and  space. 
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The  development  of  radiation  fog  depends  on  the  cooling  of  the  ground 
during  the  night.  The  air  in  contact  with  the  ground  is  cooled  by 
conduction.  As  the  terrestrial  radiation  process  continues,  the  cooling 
spreads  upward  assisted  by  a slight  amount  of  mixing  in  the  air  adjacent 
to  the  earth's  surface.  The  simplest  example  of  a radiation  type  is 
afforded  by  ground  fog.  Ordinarily,  ground  fog  is  defined  as  a shallow 
but  usually  fairly  dense  fog  through  which  the  sky,  moon,  and  stars  are 
visible  directly  overhead. 

Several  types  of  pressure  distribution,  i.e.,  quiet  anticyclonic  condi- 
tions, an  indefinite  pressure  distribution,  or  a col,  may  be  associated 
with  radiation  fog;  but  all  have  one  feature  in  common  - a slack  pressure 
gradient  resulting  in  little  surface  wind.  Hewson  and  Longley  [4]  state 
that  radiation  fog  occurs  most  frequently  in  air  of  maritime  origin 
after  it  has  become  stagnant  over  a cold  continent. 

Conditions  favorable  for  the  formation  of  radiation  fog  are:  (1)  a high 

relative  humidity,  so  that  little  cooling  is  required  to  reach  satura- 
tion; (2)  little  or  no  cloudiness,  so  that  heat  is  lost  by  radiation 
from  the  ground;  and  (3)  weak  windspeed,  so  that  cooling  is  confined  to 
the  surface  layers  and  not  spread  thin  by  turbulent  mixing. 

In  practice,  suitable  condensation  nuclei  are  invariably  present  in 
large  numbers.  The  main  origin  of  the  nuclei  is  probably  the  combustion 
products  of  domestic,  factory,  and  other  pollution  sources.  Sea  salt 
particles  may  contribute  about  one-tenth  of  the  nuclei  involved  in 
water  droplet  formation.  Since  the  condensation  nuclei  are  often  hy- 
groscopic (having  a special  affinity  for  absorbing  water),  they  may  cause 
water  vapor  condensation  in  the  air  even  before  saturation  is  reached, 
which  explains  why  some  fogs  experienced  by  London  and  other  large  in- 
dustrial cities  occur  with  relative  humidities  near  90  percent  [5]. 

The  net  nocturnal  radiation  from  the  ground  is  roughly  proportional  to 
the  height  of  the  clouds  (Fig.  1).  When  the  sky  is  covered  with  high 
clouds,  the  net  loss  of  heat  from  the  ground  is  almost  as  great  as  when 
the  sky  is  clear.  When  the  sky  is  covered  with  low  clouds  at  an  average 
height  of  1.5  km,  the  net  loss  of  heat  from  the  ground  is  only  about 
one-seventh  as  great  as  the  loss  when  the  sky  is  cloudless.  Haynes  [6] 
has  indicated  that  with  the  lower  types  of  clouds,  especially  those  below 
approximately  3 km  (10,000  feet)  above  ground  level  (AGL),  radiational 
cooling  from  the  ground  will  be  prevented  and  the  surface  temperature 
will  not  reach  the  dew  point,  thus  inhibiting  the  formation  of  ground 
fog. 

To  illustrate  how  windspeeds  affect  the  formation  of  radiation  fogs, 
Taylor  [7]  tabulated  the  frequencies  of  winds  of  various  strengths  on 
70  occasions  when  night  fog  was  reported  at  Kew  Observatory  near  London, 
England,  during  the  years  1900  to  1905.  Taking  the  winds  for  2000  Z 
(Greenwich  Mean  Time),  which  in  most  cases  was  before  the  fog  had  started 
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to  form,  he  found  only  two  instances  of  speeds  in  excess  of  2.5  meters 
sec-1  (4.9  knots);  while  in  50  cases,  or  71  percent  of  the  total  number, 
the  speeds  were  less  than  1.5  meters  sec  " (2.9  knots). 

If  the  dew  point  is  reached  first  on  the  ground  surface  itself,  moisture 
extracted  from  the  air  is  deposited  as  dew.  In  quiet  wind  conditions, 
the  cooling  extends  slowly  upward  and  the  surface  becomes  much  colder 
than  the  air  just  above  it.  In  such  cases,  the  air  just  above  the 
surface  is  progressi vely  dried  so  that  its  dew  point  remains  below  the 
air  temperature  and  fog  does  not  form.  However,  when  the  air  near  the 
ground  surface  is  subject  to  slight  turbulent  mixing,  the  cooling  is 
spread  upward  and  temperatures  may  fall  below  the  dew  point  through 
an  appreciable  depth.  Condensation  then  takes  place  within  the  air 
itself,  resulting  in  the  formation  of  ground  fog. 

With  strong  winds  and  wel 1 -developed  turbulence,  the  loss  of  heat  from 
the  ground  surface  by  radiation  may  be  equally  rapid,  but  the  cooling 
is  spread  through  a deep  layer  of  air  and  temperatures  fall  slowly. 
Before  mixing  takes  place,  the  humidity  mixing  ratio  will  ordinarily 
decrease  with  height.  Vertical  turbulent  transfer  of  water  vapor  makes 
the  distribution  of  mixing  ratio  more  nearly  constant  with  height  [4]. 
There  is  a tendency  for  condensation  at  higher  levels  then,  since  the 
moisture  content  increases  there;  whereas  there  is  less  likelihood  of 
condensation  at  lower  levels  where  the  moisture  content  decreases. 

Thus,  turbulent  mixing  promotes  the  development  of  low  stratus  clouds, 
but  retards  the  formation  of  fog. 

If  the  air  contains  ample  moisture,  a delicate  adjustment  between 
the  rate  of  cooling  and  the  degree  of  turbulence  is  required  to  ensure 
that  condensation  shall  occur  in  the  air  near  the  ground  surface  and 
not  only  on  the  ground  as  dew  or  above  the  ground  as  low  clouds. 

Radiation  fog  is  erratic  in  its  development  - affecting  one  locality 
while  leaving  another  clear  when  the  differences  in  general  meteoro- 
logical conditions  are  otherwise  unnoti ceable . Tahnk  [3]  declared: 

"Our  experiences  with  subjective  forecasting  during  radiation  fog 
episodes,  even  with  a detailed  network  of  continuously  updated  obser- 
vational data,  confirm  that  forecasting  is  generally  an  exercise  in 
futility  because  of  the  chaotic  and  unpredictable  nature  of  radiation 
fog." 


DISCUSSION  OF  APPROACH 
Background  Information 

Fog  is  formed  through  the  condensation  of  water  vapor  from  saturated 
air.  Hewson  and  Longley  [4]  have  stated  that  at  least  0.5  gram  of 
liquid  water  per  kilogram  of  air  must  be  present  in  the  atmosphere 
before  the  visibility  is  reduced  sufficiently  to  permit  the  classifi- 
cation of  the  condition  as  fog;  that  is,  resulting  in  a reduction  of 
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the  horizontal  range  of  visibility  to  less  than  1,000  meters  (0.6  statute 
mile).  The  authors  [4]  also  report  that  with  dense  fog  the  amount  of 
condensed  water  may  be  as  much  as  5.0  grams  per  kilogram  of  air. 

Since  the  curve  of  saturation  vapor  pressure  with  varying  temperature 
is  not  linear  (Fig.  2),  the  amount  of  moisture  which  would  condense 
for  a 1 -degree  drop  in  temperature  varies.  Thus,  for  saturated  air 
with  a temperature  of  30°C,  the  amount  of  cooling  required  to  form  fog 
is  less  than  1/2°C;  while  for  saturated  air  with  a temperature  of  10°C, 
the  cooling  required  is  1°C  and  for  a temperature  of  -10°C,  it  is  3°C 
[4].  Hence,  the  amount  of  cooling  necessary  for  fog  formation  is  de- 
pendent upon  the  temperature  of  the  air  as  well  as  the  dew  point  depres- 
sion. 


Development  of  Approach 

The  purpose  of  this  approach  is  to  provide  a prediction  of  a 3-hour 
period  occurring  between  midnight  and  sunrise  during  which  the  formation 
process  of  radiation  fog  will  initially  restrict  the  prevailing  surface 
visibility  to  less  than  1 statute  mile  at  the  geographical  location  under 
consi deration. 

Experimental  data  used  included  available  hourly  and  special  surface 
weather  observations  within  the  Texas-Oklahoma-Arkansas-Louisiana  area 
(Fig.  3)  as  reported  between  midnight  and  approximately  sunrise  during 
the  period  25-28  February  1973.  Geographical  locations  selected  were 
those  reporting  weather  conditions  favorable  for  the  formation  of 
radiation  fog,  i.e.,  little  or  no  cloudiness  and  surface  windspeed  less 
than  2.3  meters  sec  1 (4.5  knots). 

Synoptic  weather  conditions,  i.e.,  surface  pressure  systems  and  frontal 
positions,  valid  for  0600  Z,  i.e.,  0000  Local  Standard  Time  (LST),  on 
each  of  the  four  days  are  shown  in  Fig.  4.  In  all  instances,  radiation 
fog  formation  was  associated  with  a continental  anticyclone  (high  pres- 
sure area). 

Utilizing  a radiation  fog  prediction  diagram  from  which  the  amount  of 
cooling  necessary  to  produce  a fog  can  be  determined  when  the  air 
temperature  and  the  relative  humidity  are  known  (Fig.  5)  as  given  by 
Petterssen  [2],  criteria  were  established  for  various  temperatures  to 
indicate  the  required  cooling  beyond  saturation  in  order  that  the  air 
should  contain  approximately  0.5  gram  of  liquid  water  per  kilogram  of  air 
(Table  1).  Conversion  from  the  Celsius  scale  to  the  Fahrenheit  scale 
has  been  made  because  utilized  hourly  aviation  weather  reports  present 
surface  temperature  data  in  degrees  Fahrenheit. 
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TABLE  1 


COOLING  BELOW  SATURATION  REQUIRED  FOR  FOG  FORMATION 


Dew  Point 
Temperature  (F)* 

Cooling  Below 
Dew  Point  (F)* 

>62 

0 

49  to  62 

-1 

30  to  48 

-2 

20  to  29 

-3 

♦Fahrenheit  Degrees 

Procedure 

Procedural  steps  established  for  this  approach  to  the  prediction  of 
radiation  fog  are  as  follows: 

Step  1.  Locations  reporting  either  a total  overcast  or  obscured 
sky  condition  between  the  surface  and  15,000  feet  AGL  or  a surface 
windspeed  of  4.5  knots  or  greater  at  0000  LST  are  not  selected. 

Step  2.  Beginning  with  the  reported  Fahrenheit  temperature  (T) 
at  0000  LST,  subtract  1°F  for  each  succeeding  hour  through  0700  LST  to 
obtain  extrapolated  hourly  temperatures  due  to  radiational  cooling 

<V- 

Step  3.  Obtain  an  initial  fog  formation  temperature  (T^)  by  sub- 
tracting the  required  degrees  of  cooling  for  a specific  range  of  dew 
point  values  (Table  1)  from  the  reported  0000  LST  dew  point  temperature 

(Td). 


Step  4.  If  the  extrapolated  T^  is  equal  to  or  less  than  T^  at 

any  hour  (H)  between  0000  and  0700  LST,  the  predicted  time  period 
during  the  fog  formation  process  when  the  surface  visibility  is  ini- 
tially restricted  to  less  than  1 statute  mile  will  be  H - 1 to  H + 2 
hours . 

Step  5.  Hourly  T^  measurements  are  cumulatively  averaged  between 
0000  LST  and  the  predicted  H - 1 hour  to  obtain  hourly  T^  values. 
Whenever  the  average  T^  value  falls  halfway  between  the  two  whole 
numbers,  use  the  higher  number. 

Step  6.  Reported  total  sky  cover  between  the  surface  and  15,000 
feet  AGL  are  cumulatively  averaged  between  0000  and  0700  LST  using  a 
digital  code  of  0 = clear  (CLR),  1 = scattered  (SCT),  2 = broken  (BKN), 
and  3 = overcast  (0VC)  or  obscured  (X). 
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Step  7.  The  reported  surface  windspeeds  are  cumulatively  averaged 
between  0000  and  0700  LST. 

Step  8.  If  at  any  hour  Tr  becomes  +3°F  or  greater  than  the 

reported  T measurement,  STOP  and  initiate  the  procedure  again,  using 
the  reported  1 for  that  particular  hour  as  a starting  point.  In  this 
instance,  averaged  T^  values  will  continue  to  be  used.  If  T is  equal 
to  or  less  than  T^,  the  predicted  visibility  restriction  period  will 
become  H - 1 to  H + 2 hours,  using  that  particular  hour  as  H hour. 

Step  9.  If  at  any  hour  T^  becomes  +3°F  or  greater  than  any  pre- 
ceding hourly  T^,  STOP  and  initiate  the  procedure  again,  using  the 
reported  T and  determined  Tf  values  for  that  particular  hour  as  starting 
poi nts . 

Step  10.  If  at  any  hour  the  averaged  sky  cover  equals  3,  a re- 
stricted visibility  prediction  is  not  applicable  for  that  hour  although 
no  procedural  interruption  is  effected  at  that  time. 

Step  11.  If  at  any  hour  the  averaged  surface  windspeed  equals  or 
exceeds  4.5  knots,  a restricted  visibility  prediction  is  not  applicable 
for  that  hour  although  no  procedural  interruption  is  effected  at  that 
time . 

Step  12.  When  a prediction  does  not  verify  at  the  end  of  H + 2 
hours  through  0700  LST,  an  amendment  is  made  by  initiating  the  procedure 
again,  using  the  data  of  the  previously  predicted  H + 2 hours  time  as 
starting  points.  If  the  H + 2 hours  time  is  beyond  0700  LST,  no  amended 
prediction  is  made. 

RESULTS 

Of  a total  of  52  cases,  selected  according  to  the  criteria  established 
under  "Development  of  Approach,"  a verification  of  71  percent  was  obtained 
in  predicting  the  3-hour  period  between  midnight  and  sunrise  during  which 
the  radiation  fog  process  initially  restricted  the  prevailing  surface  visi- 
bility to  less  than  1 statute  mile  (Table  2).  Of  the  missed  predictions, 
three  failed  to  verify  by  less  than  1 hour. 

Hourly  surface  weather  observations  as  reported  for  the  52  selected 
cases  between  0600  7 (0000  LST)  and  1500  7 (0^00  LST)  are  nresented  in 

the  appendix. 

SUMMATION 

Using  only  surface  weather  observational  data,  this  effort  has  been  an 
attempt  to  develop  a simplified  approach  that  can  be  easily  adapted  for 
rapid  analysis  and  prediction  of  a time  period  when  the  radiation  fog 
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formation  process  initially  restricts  the  prevailing  surface  visibility 
to  less  than  1 statute  mile.  Although  71  percent  verification  was  ob- 
tained from  52  test  cases,  this  prediction  approach  must  be  tested  more 
thoroughly  in  other  geographical  areas  during  other  seasons  of  the  year. 

Martin  [8]  has  previously  pointed  out  that  the  time  period  (2  to  4 hours 
in  advance)  is  frequently  too  extended  to  warrant  a strict  reliance 
upon  persistency,  yet  too  short  for  weather  events  to  be  captured  by 
association  with  prognostic  pressure  or  height  features.  The  small- 
scale  processes  involved  are  highly  dependent  on  thermal  and  moisture 
stratifications  which  are  strongly  influenced  by  the  lower  boundary 
of  the  atmosphere. 

Temperature  and  moisture  profiles  in  the  surface  boundary  layer  have 
not  been  considered  in  this  approach  because  the  representativeness  of 
such  data  available  from  the  tactical  area  is  currently  indeterminate. 
George  [9]  emphasized  that  various  thermodynamic  and  kinematical  proper- 
ties, e.g.,  stability,  state  of  the  hydrolapse  (vertical  gradient  of 
specific  humidity),  wind  shear,  and  wind  accelerations,  are  important 
in  the  formation  of  fog,  and  it  is  regrettable  that  there  is  not  some 
frequent  sampling  of  these  properties  through  the  lowest  few  thousand 
feet  of  the  atmosphere.  Perhaps  onnoinn  work  toward  the  develonnent 
of  sensors  that  describe  vertical  temperature  and  moisture  profiles 
and  measure  liquid  water  content  in  the  atmosphere  may  be  a big  step 
toward  a solution  to  this  problem. 

Moschandreas  and  Leichter  [10]  have  noted  that  perfect  prediction  will 
never  be  attained  because  forecasting  does  not  simply  depend  on  the  level 
of  understanding  of  meteorological  phenomena  but  is  also  subject  to 
various  error  sources  that  include:  (1)  gaps  and  errors  in  the  initial 
state  of  the  data  in  the  observational  network;  (2)  limitations  in  the 
objective  analysis-ini ti al i zation  schemes  which  are  applicable  to  the 
data;  and  (3)  incomplete  representation  of  the  many  dynamical  processes 
in  the  atmosphere  (uncertainties  in  parameteri zation) . 

Nevertheless,  it  appears  that  this  approach  may  be  of  sufficient  accuracy 
for  utilization  in  military  operations  tactically  affected  by  restricted 
visibilities  related  to  the  formation  of  radiation  fog. 
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APPENDIX 


AVIATION  WEATHER  REPORTS 

NOTE:  Portions  of  the  coded  aviation  reports  included  in  this  appendix 

are  presented  in  accordance  with  the  standard  aviation  report  format  for 
manned  stations.  Refer  to  page  A4-13,  Federal  Meteorological  Handbook 
No.  1 , Surface  Observations.  (Sky  cover  abbreviations  have  currently 
replaced  sky  cover  symbols  in  the  reporting  format.) 


Jl)  February  H’ 


Beev ille,  IX 

Oyess  AFB,  TX 

Alice,  TX 

( 1 0'l  Predi  , ted  i !- 1 1 7 ) 

(No  Fog  Predicted) 

(Foij  Predi  ( t <*d  07-10/) 

067 

LR  SQ  4 • i ■ 

06Z 

CLR 

15  41/38/0000 

067 

CLR  7 51/50/0000 

07 

ILK  4 OF  51/49/0703 

07 

CLR 

15  44/38/280. 

07 

CLR  IGF  49/49/0000 

08 

CIR  4GF  0/44  0 702 

08 

CLR 

15  42/37/2407 

08 

-X  1/4GF  49/49 '0000 

09 

CLR  4GF  50/49/0 703 

09 

CLR 

15  42/36  7101 

09 

- X i 4G1  i 4 KJOO 

10 

-X  3/4GF  50/48/0000 

10 

CLR 

15  40/35/2001 

10 

-X  l 40!  4 47 

11 

-X  1/8F  48/48/0000 

11 

CLR 

15  44/  16/2205 

11 

-X  3 /.IGF  4,9/48/0000 

12 

-X  1/8F  46/46/0701 

12 

CLR 

15  47/37/2202 

1? 

CLR  IGF  49/49/0000 

13 

-X  750  SCT  I/8GF  47/46/0407 

13 

300 

-SCT  16  40/34/0000 

13 

10  -BKN  3/4GF  49/48/0000 

14 

■ s',  1 4 SI  19/47 

14 

270 

-BKN  20  41/36/0000 

14 

E1H  BKN  4F  52/51/110? 

18 

4Gf  ' 

15 

250 

-BKN  30  46/41/0000 

15 

L25  BKN  6GF  60/59/1308 

Houston  Int  i,  • X 

El  1 inuton  AFB,  TX 

McAlester,  OK 

(Fob  Predicted  98-117) 

(Fog  Predicted  08-117) 

(No  Fog  Predicted) 

967 

CLR  7 46  46  150. 

06  Z 

CLR  11  46/45/0000 

06  Z 

CLR  7+  43737/0000 

07 

19  ’44  44  10 10 

07 

CLR  11  46/45/0000 

07 

25  SCT  6GF  39/36/0000 

11  . 4 

08 

CLR  11  46/44/0000 

08 

25  SCT  6GF  38/35/0000 

09 

, L R 6GF  4 1 4 1 360. 

09 

CLR  11  45/44/0000 

09 

CLR  7 38/35/0000 

10 

(LR  5GF  42/47  JOOO 

10 

-X  2GF  41/41/0000 

10 

CLR  7 39/36/0000 

11 

CLR  IGF  40  40/0000 

11 

CLR  SGf  41/41/0000 

11 

CLR  7 38/35/0203 

12 

-X  3/4GF  40  40  0000 

12 

CLR  3GF  40/40/0000 

12 

CLR  7 39/36/0000 

13 

-X  l'..GF  39/39  3000 

13 

-X  1/4GF  40/40/0202 

13 

CLR  6H  39/36/0000 

14 

- ■ 3 4GI  42  47  . 

14 

-X  OF  44/44/0000 

14 

250  -RKN  611  41/39/0000 

15 

-X  3/8F  49  49/1003 

15 

250  SCT  3GF  53/53/0904 

15 

250  -SCT  6H  48 '42/0000 

Beaumont,  TX 

Fort  Smith,  AR 

Lake  Charles,  LA 

(Fog  Predicted  07-107) 

(No  Fog  Predicted) 

( 

Fog  Predicted  08-117) 

067 

CLR  7 46/46/0000 

06  Z 

36  SCT  15  42/35/0000 

06  Z 

CLR  SGF  46/45/0000 

07 

CLR  7 45/45/0705 

07 

40  SCT  15  40/36/0000 

07 

CLR  5GF  44/44/0000 

08 

CLR  7 45/45/0000 

08 

40  SCT  15  36/33/0000 

OR 

CLR  4GF  44/43/0204 

09 

CLR  6GF  43/43/0000 

09 

CLR  15  33/29/0000 

09 

CLR  IGF  43/43/0505 

10 

CLR  6GF  41/41/0000 

10 

CLR  15  32/29/1003 

10 

CLR  IGF  43/42/0505 

11 

CLR  3GF  43/43/0605 

11 

CLR  15  31/29/0000 

11 

CLR  3/4GF  43/42/0000 

12 

-X  l'.GF  43/43/0704 

12 

CLR  8 30/27/0704 

12 

CLR  1/2GF  42/42/0606 

13 

-X  1/4GF  41/41/0000 

13 

M40  BKN  7 35/32/0103 

13 

CLR  1/2GF  42/41/0607 

14 

-X  1/4GF  48/46/1003 

14 

M38  OVC  10  38/35/0705 

14 

CLR  1 'jGF  47/46/0606 

15 

2 SCT  3F  53/51/0905 

15 

M3R  OVC  12  40/36/0804 

15 

CLR  6GF  52/49/0606 

Lubbock,  TX 

Gage,  OK 

Altus,  OK 

(Fog  Predicted  08-11Z) 

(Fog  Predicted  08-1 1 Z) 

(Foci  Predicted  09-12Z) 

06  Z 

CLR  10  3 7/36  / 0000 

067 

250  -SCT  35+  39/35/0000 

067 

CLR  10  44/42/1004 

07 

CLR  10  35/34/0000 

07 

CLR  35+  37/32/0000 

07 

CLR  10  43/42/0903 

08 

CLR  10  35/34/3303 

08 

CLR  35+  35/31/2405 

08 

CLR  10  43/42/0903 

09 

CLR  10  35/34/0000 

09 

CLR  7 33/31/2505 

09 

CLR  6GF  41/41/0704 

10 

CLR  4GF  34/33/0000 

10 

CLR  3GF  34/32/2406 

10 

-X  4F  41/41/0000 

11 

-X  I/2F  33/33/2703 

11 

-X  1/4GF  32/30/2304 

11 

W2X4F  43/43/1003 

12 

-X  1/2F  34/32/2603 

12 

W0X1/16F  29/29/0000 

12 

W1X1/41  M/M/ 0000 

13 

-X  1/8F  31/31/0000 

13 

W0X1/HF  30/28/0000 

13 

WOXOF  44/44/0000 

14 

-X  1/16F  31/30/3003 

14 

W1X1/16F  35/34/0000 

14 

W1X1/16F  45/46/1003 

15 

CLR  6GF  35/32/0000 

15 

W1X1/8F  37/36/0407 

15 

W1X1/BF  46/45/0905 

16 


25  February  1973  (cont) 


Little  Rock,  AR 

Dal  hart,  TX 

Randolph  AFB,  TX 

(No  Fog  Predicted) 

(No  Fog  Predicted) 

(Fog  Predicted  08-11Z) 

06Z 

E80  BKN  12  46/41/1804 

06  Z 

CLR  25+  39/24/0000 

06Z 

CLR  7 49/48/0000 

07 

80  SCT  10  42/39/0000 

07 

CLR  25  38/28/0000 

07 

CLR  5GF  49/47/2004 

08 

CLR  10  40/37/2405 

08 

CLR  15  36/29/0000 

08 

6 SCT  3F  45/43/0000 

09 

38  SCT  8 40/36/0000 

09 

CLR  15  37/27/1606 

09 

6 SCT  3F  42/40/3303 

10 

40  SCT  8 39/36/0000 

10 

CLR  15  31/27/1507 

10 

6 SCT  2F  40/39/3303 

11 

CLR  8 37/34/2505 

11 

CLR  15  32/29/1606 

11 

-X  3SCT  5/8F  40/38/3303 

12 

CLR  8 37/34/2606 

12 

CLR  15  31/29/0000 

12 

W1X1/4F  40/39/3303 

13 

CLR  7 37/33/2506 

13 

CLR  15  28/26/2807 

13 

W0X1/8F  43/42/3302 

14 

CLR  7 40/37/2508 

14 

CLR  12  25/23/3006 

14 

W1X3/16F  48/47/0000 

15 

50  SCT  7 48/42/2504 

15 

CLR  12  32/27/2705 

15 

W1X1/16F  50/49/0000 

Kelly  AFB,  TX 

Lufkin,  TX 

Carswell  AFB,  TX 

(Fog  Predicted  08- HZ) 

(Fog  Predicted  10-1 3Z) 

(Fog  Predicted  11-14Z) 

06Z 

CLR  15  50/48/1503 

06Z 

CLR  7 46/43/1104 

06  Z 

CLR  9 49/45/1204 

07 

CLR  10  47/46/1602 

07 

CLR  7 44/42/1103 

07 

CLR  8 48/44/1204 

08 

6 SCT  4GF  48/47/0000 

08 

CLR  7 43/41/1303 

08 

CLR  8 46/43/1203 

09 

-X  M7  BKN  17/8GF  44/43/0000 

09 

CLR  7 44/43/1303 

09 

CLR  9 45/44/0000 

10 

-X  M6  BKN  17/8GF  44/43/0000 

10 

CLR  7 40/39/1004 

10 

CLR  7 44/42/0000 

11 

-X  M4  OVC  1/4F  45/43/3401 

11 

CLR  l'sGF  39/38/1003 

11 

CLR  4GF  43/42/0000 

12 

-X  M2  OVC  3/1 6F  47/46/0000 

12 

CLR  IGF  39/37/0000 

12 

CLR  3GF  42/41/0000 

13 

W2X1/16F  48/47/0000 

13 

CLR  ',GF  38/38/0000 

13 

W0X1/16F  40/39/0000 

14 

W3X0F  49/48/0000 

14 

CLR  IGF  43/42/0804 

14 

W1X0F  44/43/1  706 

15 

W3X1/8F  50/50/0000 

15 

CLR  2GF  50/48/1106 

15 

-X  M3  OVC  2L.F  48/47/1607 

Brownsville,  TX 

Kinqsvi  lie,  TX 

(Fog  Predicted  11-14Z) 

(Fog  Predicted  08-11Z) 

06Z 

CLR  7 54/52/1204 

06  Z 

CLR  5GF  53/51/1401 

07 

CLR  7 54/52/1304 

07 

CLR  5GF  52/50/0000 

08 

CLR  7 54/52/1205 

08 

CLR  4GF  51/49/0000 

09 

CLR  7 54/52/1204 

09 

-X  3GF  49/47/0000 

10 

20  SCT  7 55/53/1205 

10 

-X  1/8F  48/47/0000 

11 

CLR  7 54/52/1304 

11 

-X  3/16F  48/47/0000 

12 

CLR  7 53/52/1403 

12 

-X  3/4GF  48/46/0000 

13 

20  SCT  7 53/52/1104 

13 

10  SCT  3/4GF  49/47/0000 

14 

250  -BRN  7.58/57/1207 

14 

El 2 BKN  5GF  54/50/1202 

15 

250  -BKN  7 65/61/1310 

15 

250  BKN  7 62/57/1305 

26  Feb ruary  1973 


Ellington  AFB,  TX 
(Fog  Predicted  06-09Z) 


Houston,  TX 
(No  Fog  Predicted) 


Beaumont,  TX 
(Fog  Predicted  07-10Z) 


06Z 

250  -SCT  3GF  49/49/0000 

06Z 

250  -SCT  5GF  51/49/1804 

06  Z 

250 

-SCT  10  48/48/1903 

07 

-X  3/8GF  44/44/0000 

07 

CLR  4GF  48/45/1004 

07 

250 

-SCT  10  47/46/2703 

08 

-X  5/8GF  42/42/0102 

08 

CLR  5GF  48/45/0404 

08 

CLR 

10  46/46/0000 

09 

-X  1/2GF  44/44/0000 

09 

CLR  IGF  48/46/0604 

09 

CLR 

10  47/47/0000 

10 

-X  100SCT  1/2GF  44/44/0000 

10 

250  -SCT  3GF  47/45/0604 

10 

CLR 

10  44/44/0000 

11 

-X  80SCT  5/8GF  44/44/0000 

11 

50  -SCT  3GF  49/47/0604 

11 

CLR 

10  44/44/3607 

12 

-X  60BKN  5/8GF  45/45/0000 

12 

50  SCT  3GF  49/47/0103 

12 

CLR 

4GF  44/44/0205 

13 

-X  60  SCT  5/8GF  48/48/0000 

13 

50  SCT  T..GF  51/48/0104 

13 

CLR 

4GF  44/44/0704 

14 

60  SCT  2’;GF  51/51/1403 

14 

40  SCT  I'sGF  54/51/1406 

14 

CLR 

2GF  49/47/0000 

15 

CLR  5GF  59/57/1602 

15 

CLR  3K  62/55/0000 

15 

CLR 

2GF  57/57/1304 

17 


26  February  1973  (cont) 


Houston  Int'l,  TX 

Lake  Charles,  LA 

Lufkin,  TX 

(Fog  Predicted  08-UZ) 

(Fog  Predicted  07-10Z) 

(Fog  Predicted  08- 112) 

062 

CLR  6GF  45/44/0000 

06Z 

CLR  7 50/49/0000 

06Z 

250  SCT  7 49/48/1204 

07 

250  SCT  6GF  44/44/0503 

07 

CLR  2GF  48/48/0000 

07 

CLR  13  47/45/1604 

08 

CLR  2'.GF  42/42/0000 

08 

-X  1/2GF  46/46/3303 

08 

CLR  13  46/45/0000 

09 

-X  IGF  41/41/0000 

09 

W1X1/RF  47/47/0000 

09 

CLR  13  43/42/0000 

10 

55  SCT  IGF  41/41/0502 

10 

W1X1/8F  45/46/0000 

10 

30  SCT  1 3 47/46 '1406 

11 

2 SCT  E45  SKN  IF  43/43/0000 

11 

W1X1/8F  44/44/3104 

1 1 

30  SCT  13  49/44/1606 

12 

2 SCT  F.50  BKN  l'.F  45/45/0402 

12 

-X  3/4GF  44/44/3205 

12 

CLR  13  44/42/0000 

13 

50  SCT  E80  BKN  l‘.GF  49/49/1805 

13 

MISG 

13 

40  SCT  7 47/45/0000 

14 

50  SCT  1,GF  50/50/3204 

14 

CLR  IGF  50/49/0000 

14 

100  SCT  7 50/47/0000 

15 

50  SCT  IGF  57/55/0000 

16 

CLR  1 . GF  64/52/0904 

15 

E80  BKN  7 60/47/2010 

Barksdale  AFB,  LA 

Lafayette,  LA 

(No  Fog  Predicted) 

(Fog  Predicted  09-12Z) 

06  Z 

CLR  7 48/45/0000 

06Z 

CLR  7 49/47/0000 

07 

CLR  7 47/45/0000 

07 

CLR  7 48/45/0000 

08 

CLR  7 47/44/1802 

08 

CLR  7 48/46/0000 

09 

80  SCT  7 48/46/1604 

09 

CLR  7 47/44/0000 

10 

CLR  6GF  46/45/1504 

10 

CLR  7 45/43/0000 

11 

R70  BKN  5GF  46/45/1503 

11 

CLR  6GF  43/41/0000 

12 

70  SCT  4GF  48/46/1303 

12 

CLR  6GF  44/42/0000 

13 

E50  BKN  170  OVC  3GF  47/46/3504 

13 

CLR  4GF  44/43/0000 

14 

E40  OVC  2R-GF  49/48/0203G1 1 

14 

CLR  5GF  51/47/0000 

15 

R50  BKN  100  OVC  3GF  50/50/1605 

15 

CLR  6KH  59/47/3107 

27  February  1973 

Mineral  Wells,  TX 

Wi chi ta  Fal 1 s , TX 

Oklahoma  City,  OK 

(Fog  Predicted  08-UZ) 

(Fog  Predicted  07-10Z) 

(Fog  Predicted  08-UZ) 

06  Z 

CLR  4GF  39/38/0000 

06  Z 

CLR  4GF  38/38/1904 

06Z 

CLR  4GF  34/33/0000 

07 

CLR  3GF  39/39/0000 

07 

CLR  4GF  38/38/2103 

07 

CLR  4GF  33/32/1  504 

08 

-X  2GF  38/38/0000 

08 

-X  3F37/ 37/2003 

08 

-X  3/4GF  30/30/0000 

09 

-X  1/2F  36/36/0000 

09 

-X  1/2F  34/34/0000 

09 

-X  3/8GF  30/23/1403 

10 

WOXOF  35/35/0000 

10 

W0X1/8F  34/34/0000 

10 

-X  3/16GF  28/28/0000 

11 

WOXOF  34/34/0000 

11 

-X  1/8F  34/34/2104 

11 

-X  1/2GF  29/28/0000 

12 

WOXOF  35/35/0000 

12 

-X  1/16F  34/34/1803 

12 

-X  1/4GF  29/28/1204 

13 

WOXOF  34/34/0000 

13 

W0X1/16F  32/32/0000 

13 

-X  1/16 F 30/89/1604 

14 

WOXOF  36/36/0000 

14 

WOXOF  34/34/0000 

14 

W1X1/16F  31/30/1406 

15 

WOXOF  39/38/2204 

15 

WOXOF  36/36/0000 

15 

W1X1/8F  37/34/1  307 

Ardmore,  OK 

San  Angelo,  TX 

Dallas,  TX 

(Fog  Predicted  09-12Z) 

(Fog  Predicted  07-107) 

(Fog  Predicted  10-13Z) 

06  Z 

-X  3GF  36/34/0000 

06Z 

CLR  4GF  38/38/1403 

067 

CLR  4H  43/40/3003 

07 

-X  3GF  34/32/0000 

07 

CLR  4GF  39/39/2204 

07 

CLR  3GF  42/40/3104 

OR 

-X  3GF  34/32/0000 

08 

CLR  4GF  38/38/0000 

08 

CLR  3GF  42/40/3306 

09 

-X  IGF  32/30/0000 

09 

WOXOF  34/32/0000 

09 

CLR  3GF  41/39/3606 

10 

-X  3/4GF  32/30/0000 

10 

W0X1/8F  34/34/0000 

10 

CLR  3GF  39/37/3004 

11 

-X  1/4GF  30/29/0000 

11 

W0X1/8F  34/34/0000 

11 

WOXOF  37/35/3303 

12 

-X  1/4GF  30/29/0000 

12 

W0X1/8F  34/34/2304 

12 

WOXOF  37/37/2904 

13 

WOXOF  30/29/0000 

13 

-X  1/8F  34/34/2204 

13 

WOXOF  38/38/3304 

14 

W0X1/4F  31/29/0000 

14 

MTS  BKN  11  35/33/2604 

14 

WOXOF  39/39/3303 

15 

-X  3/8F  35/34/0000 

15 

Ml  7 OVC  5F  39/37/0000 

15 

W2X1/4F  39/39/3603 

J 


L. 


27  February  1973 


Lubbock,  TX 

Fort  Sill,  OK 

Tinker  AFB,  OK 

(Fog  Predicted  11-14Z) 

(No  Fog  Predicted) 

(No  Fog  Predicted) 

06  Z 

CLR  15  41/37/1604 

06Z 

CLR  6GF  37/34/0000 

06Z 

CLR  7 36/33/0000 

07 

CLR  12  41/37/1805 

07 

CLR  3GF  38/35/0000 

07 

CLR  5GF  36/34/1103 

08 

CLR  12  40/37/1805 

08 

CLR  3GF  38/35/0000 

08 

CLR  4GF  37/34/1402 

09 

CLR  12  38/  36/1705 

09 

-X  3/4F  34/32/0000 

09 

-X  13/4GF  34/32/0000 

10 

CLR  12  37/35/2205 

10 

-X  1/4F  34/31/0000 

10 

-X  1/GF  34/32/0000 

11 

CLR  3GF  36/35/2503 

11 

WOXOF  35/34/0000 

11 

-X  1‘jGF  36/34/1102 

12 

CLR  2GF  35/35/1804 

12 

WOXOF  35/33/0000 

12 

-X  IGF  35/33/1403 

13 

-X  2GF  34/34/0000 

13 

WOXOF  36/34/0000 

13 

-X  250  SCT  3/4GF  35/33/1203 

14 

-X  250  BKN  OF  33/33/2804 

14 

WOXOF  35/35/0000 

14 

-X  250  SCT  1/8GF  34/32/1103 

15 

WOXOF  34/34/0000 

15 

WOXOF  38/37/2203 

15 

-X  250  SCT  1/4GF  37/35/1006 

Dyess  AFB,  TX 

Altus,  OK 

McAl ester,  OK 

(No  Fog  Predicted) 

(Fog  Predicted  07-10Z) 

(Fog  Predicted  09-12Z) 

06Z 

CLR  8 39/34/0000 

06Z 

CLR  6GF  36/36/0000 

06Z 

-X  3GF  37/35/0000 

07 

CLR  8 36/32/1602 

07 

CLR  3GF  35/35/0000 

07 

-X  3GF  34/32/0000 

08 

CLR  20  36/32/0000 

08 

-X  OGF  35/35/0000 

08 

-X  3GF  35/33/0503 

09 

CLR  8 34/30/0000 

09 

WOXOF  34/34/0000 

09 

-X  3GF  33/32/0000 

10 

CLR  7 34/30/0000 

10 

WOXOF  33/33/0000 

10 

-X  2GF  32/30/0903 

11 

-X  1'iGF  35/32/1602 

11 

WOXOF  33/33/0000 

11 

-X  2GF  31/29/0000 

12 

CLR  2',GF  33/30/0000 

12 

WOXOF  33/33/1904 

12 

-X  1/2GF  31/29/0803 

13 

CLR  2GF  34/30/0000 

13 

WOXOF  33/33/0000 

13 

-X  1/16F  32/31/0703 

14 

-X  250  SCT  11/4GF  35/31/2302 

14 

WOXOF  34/34/1603 

14 

W0X1/16F  33/31/0906 

15 

-X  300  -BKN  T.GF  42/38/1703 

15 

WOXOF  37/37/1904 

15 

W7X1F  37/36/0906 

28  February  1973 


Lufkin,  TX 

(Fog  Predicted  12-15Z) 


Ell i ngton  AFB,  TX 
(Fog  Predicted  08-11Z) 


College  Station,  TX 
(Fog  Predicted  08-11Z) 


062 

CLR  7 43/4 2/0000 

06Z 

CLR  5GF  48/47/3102 

06Z 

CLR  6H  45/44/0000 

07 

CLR  8 41/40/0000 

07 

CLR  4GF  49/49/0000 

07 

CLR  5GF  46/45/0505 

08 

CLR  8 43/41/0000 

08 

CLR  2'.GF  46/45/0000 

08 

CLR  5GF  43/42/0000 

09 

CLR  8 44/43/0604 

09 

-X  7/8GF  46/46/0000 

09 

CLR  3GF  44/44/1304 

10 

CLR  4GF  44/43/0605 

10 

-X  11/8GF  44/44/0000 

10 

CLR  4GF  45/44/0000 

11 

CLR  4GF  44/43/0705 

11 

-X  1/16GF  40/40/0000 

11 

CLR  3GF  42/42/0000 

12 

CLR  3GF  41/40/0604 

12 

-X  M2  BKN  3/8F  43/43/00 00 

12 

-X  1/2F  40/39/0000 

13 

CLR  1CGF  41/40/0604 

13 

WOXOF  44/44/0000 

13 

WOXOF  43/43/0000 

14 

CLR  I'.GF  45/44/0906 

14 

WOXOF  48/48/0000 

14 

WOXOF  48/48/0000 

15 

CLR  4GF  49/46/0907 

15 

-X  1 -SCT  11/8F  52/52/0704 

15 

W1X1/16F  46/46/000 0 

Houston  Int'l , TX 

Shreveport,  LA 

Barksdale  AFB,  LA 

(Fog  Predicted  07-10Z) 

(No  Fog  Predicted) 

(Fog  Predicted  08- 11 Z) 

06Z 

CLR  6GF  44/44/3003 

06  Z 

CLR  7 45/40/0000 

06Z 

CLR  3GF  43/42/0000 

07 

CLR  5GF  43/43/0000 

07 

CLR  7 44/39/0000 

07 

CLR  l’jGF  41/40/0000 

08 

CLR  4GF  41/41/0000 

08 

CLR  6HK  42/38/0000 

08 

CLR  2GF  40/39/0000 

09 

CLR  3GF  40/40/0000 

09 

CLR  4HK  42/38/0000 

09 

CLR  2GF  39/39/0000 

10 

-X  IGF  40  / 40  / 300  2 

10 

CLR  3HK  40/37/0000 

10 

-X  1/16F  36/36/0703 

11 

-X  1/4GF  39/39/0000 

11 

W1X3/8F  41/38/0806 

11 

W2X1/8F  39/39/0904 

12 

-X  1/16F  39/39/0000 

12 

W1X1/4F  40/38/0805 

12 

W2X1/4F  39/39/0904 

13 

-X  1/16F  40/40/0503 

13 

W1X1/4F  40/38/1107 

13 

W3X1/2F  40/40/0705 

14 

W1X3/16F  42/42/0904 

14 

W1X3/4F  40/38/0807 

14 

-X  M3  OVC  7/8F  40/40/0906 

15 

-X  3 SCT  I'.GF  46/46/0806 

15 

M30  OVC  IF  41/39/0905 

15 

-X  M4  OVC  IF  40/40/1206 

19 


'8  February  1973  (cont) 


Lonqview,  TX 
(Foy  Predicted  10-13Z) 


Houston,  TX 
(Foy  Predicted  10-13Z) 


Fort  Sill,  OK 
(Fog  Predicted  09-127) 


067 

350  SCT  5GF  45/42/0000 

062 

CLR  5K  50/47/3204 

06Z 

-X  4GF  45/43/1603 

07 

CLR  5GF  44/41/0805 

07 

CLR  4GF  50/47/3405 

07 

-X  250  SCT  4GF  44/42/1704 

08 

CLR  5GF  43/41/0705 

08 

CLR  3GF  49/46/3303 

08 

-X  3GF  44/42/1505 

09 

CLR  2'.GF  43/41/0804 

09 

CLR  2',GF  49/47/3204 

09 

-X  2GF  43/41/1605 

10 

CLR  2LGF  43/41/0104 

10 

CLR  3GF  47/43/0000 

10 

-X  l'JjF  42/40/1604 

11 

CLR  2LGF  41/39/1205 

11 

CLR  3GF  47/44/0000 

11 

-X1/2F  40/40/1506 

12 

CLR  IGF  40/38/1305 

12 

-X  IGF  45/43/0000 

12 

W3X1/4F  41/41/1508 

13 

WOXOF  41/40/1205 

13 

WOXOF  45/43/0000 

13 

W4X1/2F  42/42/1709 

14 

WOXOF  41/40/0605 

14 

WOXOF  50/48/0905 

14 

W5X3/16F  43/43/1610 

15 

W1X5/BF  41/40/0709 

15 

W1 XI /4F  52/50/0806 

15 

-X  M3  OVC  IF  44/44/1709 

McAlester,  OK 

Waco,  TX 

Little  Rock,  AR 

(No  Fog  Predicted) 

(Fog  Predicted  07-10Z) 

(No  Fog  Predicted) 

06  Z 

CLR  7 48/41/0000 

06Z 

CLR  5GF  42/42/0000 

06Z 

CLR  5GF  35/31/1204 

07 

CLR  7 47/42/1  703 

07 

CLR  4GF  42/42/1504 

07 

CLR  4GF  35/31/0804 

08 

CLR  7 45/42/1803 

08 

CLR  4GF  41/41/1105 

08 

Ml  3 OVC  4GF  33/30/1903 

09 

CLR  7 45/42/1907 

09 

CLR  4GF  43/41/0000 

09 

Ml 2 OVC  4GF  35/31/0906 

10 

CLR  7 44/42/1904 

10 

CLR  4GF  43/43/0000 

10 

12  SCT  4F  32/29/1105 

11 

CLR  7 42/40/0000 

11 

-X  3F  38/38/0000 

11 

12  SCT  4F  31/27/1004 

12 

CLR  7 43/40/1605 

12 

CLR  3GF  40/40/0000 

12 

17  SCT  3F  31/27/0904 

13 

B4  OVC  2F  43/41/0000 

13 

WOXOF  37/37/0000 

13 

250  SCT  3GF  30/26/1203 

14 

E9  OVC  2F  44-42/0000 

14 

WOXOF  40/40/0000 

14 

12  SCT250  SCT  l',F  33/29/0905 

15 

B7  OVC  2F  45/42/1  708 

15 

WOXOF  44/44/1808 

15 

M6  OVC  ILF  34/30/0807 

20 


k. 


I 


ATMOSPHERIC  SCIENCES  RESEARCH  PARERS 


1.  Lindberg.  -I. I).,  "An  Improvement  to  a Method  tor  Measuring  the  Absorption  Coefficient  of 

Atmospheric  Dust  and  other  Strongly  Absorbing  Powders."  HCOM  ’offi.  July 
1975. 

2.  Avara,  Klton.  P..  "Mesoscale  Wind  Shears  Derived  from  Thermal  Winds."  HCOM -5566, 

-July  1975. 

5.  Home/..  Richard  H.  and  -Joseph  H.  Pierluissi.  “Incomplete  Gamma  Function  Approximation 
for  King's  Strong-Line  Transmittance  Model."  HCOM-5567.  -July  1975. 

4.  BlSnco.  A. -I.  and  H.F.  Engebos.  "Ballistic  Wind  Weighting  Functions  for  Tank  Projectiles," 

KC'OM-5568,  August  1975. 

5.  Taylor.  Fredrick  •).,  Jack  Smith,  and  Thomas  H.  Pries.  "Crosswind  Measurements  through 

Pattern  Recognition  Techniques."  HCOM  5569,  July  1975. 

6.  Walters,  D.L.,  "Crosswind  Weighting  Functions  for  Direct -Fire  Projectiles."  ECOM-5570, 

August  1975. 

7.  Duncan.  Louis  D..  "An  Improved  Algorithm  for  the  Iterated  Minimal  Information  Solution 

for  Remote  Sounding  of  Temperature.”  KCOM-5571.  August  1975. 

8.  Robbiani.  Raymond  L..  "Tactical  Field  Demonstration  of  Mobile  Weather  Radar  Set 

AN7TPS-41  at  Fort  Rucker,  Alabama."  KCOM-5572.  August  1975. 

9.  Nliers.  B..  G.  Blackman.  I).  Danger,  and  N.  Lorimier.  "Analysis  of  SMS/GOES  Film  Data." 

HCOM -557-1,  September  1975. 

10.  Manquero,  ('arlos.  Louis  Duncan,  and  Rufus  Bruce.  "An  Indication  from  Satellite  Measure- 

ments of  Atmospheric  CO  Variability."  HCOM-5574.  September  1975. 

11.  Petracca.  Carmine  and  -lames  1).  Lindberg.  "Installation  and  Operation  of  an  Atmospheric 

Particulate  Collector."  ECOM-5575,  September  1975. 

12.  Avara.  Elton  P.  and  George  Alexander,  "Empirical  Investigation  of  Three  Iterative  Methods 

for  Inverting  the  Radiative  Transfer  Equation."  HCOM -557(1,  October  1975. 

13.  Alexander,  George  D..  "A  Digital  Data  Acquisition  Interface  for  the  SMS  Direct  Readout 

Ground  Station  — Concept  and  Preliminary  Design,"  HCOM -5577,  October 
1975. 

14.  Cantor.  Israel,  "Enhancement  of  Point  Source  Thermal  Radiation  Under  Clouds  in  a Nonat- 

tenuating Medium."  ECOM-5578.  October  1975. 

15.  Norton.  Colburn  and  Glenn  Hoidale,  "The  Diurnal  Variation  of  Mixing  Height  by  Month 

over  White  Sands  Missile  Range,  NM."  HCOM -5579.  November  1975. 
lb.  Avara.  Elton  P..  “On  the  Spectrum  Analysis  of  Binary  Data."  HCOM -5580.  November  1975. 

17.  Taylor.  Fredrick  -L.  Thomas  H.  Pries,  and  Chao-Huan  Huang,  "Optimal  Wind  Velocity 

Estimation."  ECOM-5581.  December  1975. 

18.  Avara.  Elton  P..  "Some  Effects  of  Autocorrelated  and  Cross-Correlated  Noise  on  the 

Analysis  of  Variance,"  HCOM-5582.  December  1975. 

19  Gillespie.  Patti  S.,  R.L.  Armstrong,  and  Kenneth  O.  White,  "The  Spectral  Characteristics 
and  Atmospheric  CO  Absorption  of  the  Ho  :YLF  Laser  at  2.05am."  HCOM 
5583.  December  1975. 

20.  Nuvlan,  David  -I  . "An  Empirical  Method  of  Forecasting  'Thunderstorms  for  the  W hite 
Sands  Missile  Range,"  HCOM  5584.  February  197b. 

21  Avara.  Elton  P . "Randomization  Effects  in  Hypothesis  Testing  with  Autocorrelated 
Noise,"  HCOM  -5585,  February  197b. 

27  Watkins.  Wendell  R..  "Improvements  in  Long  Path  Absorption  Cell  Measurement." 
HCOM -55811.  March  197b. 


M Thomas.  -loe.  C.eorge  i).  Alexander,  and  Marvin  Dubbin.  "SATTKI.  An  Army  Dedicated 
Meteorological  Telemetry  System."  KCOM-5587.  March  1976. 

Jl  Kennedy.  Bruce  W and  Delbert  Bynum,  "Army  I’ser  Test  Program  for  the  RDT&K  XM  75 
Meteorological  Rocket.”  El'OM-5588.  April  1976. 

Barnett.  Kenneth  M..  "A  Description  of  the  Artillery  Meteorological  Comparisons  at  \\  hue 
S.imls  Missile  Range.  October  197)  December  1971  t 'PASS'  Prototypi 
Artillery  1 Meteorological)  Subsystem).”  KCOM  5589.  April  1976. 

26  Miller.  Walter  B..  "Breliminary  Analysis  of  Kall-of-Shot  Front  Project  PASS  KCOM 
a a 90.  April  1976. 

J7  Axara.  K.lton  1’..  "Error  Analysis  ot  Minimum  Information  and  Smith  s Direct  Method'  lor 
Inverting  the  Radiative  Transfer  Equation."  K<  OM--m91.  April  i 9 . t . . 

■>S.  Vee.  Young  P..  -lames  D Horn,  and  (leorge  Alexander.  "Synoptic  Thermal  Wind  Calcttla 
tions  from  Radiosonde  Observations  Over  the  Southwestern  l Tiited  States." 
KCOM-iYWT  Mav  1976. 

■gp.  Duncan.  Louis  1)  and  Marx  Ann  Seagraves.  "Application'  ..I  Empirical  Corrections  to 
NOAA-4  YTPR  Observations.”  KCOM  5595.  Max  1976 
,(ii  Miers.  Bruce  T.  and  Steve  Weaver,  "Applications  ot  Meterulngical  Satellite  Data  to 
Weather  Sensitive  Army  Operations.  F.(  OM  - ■ ’•  >9-1 . May  19, o. 

61.  Sharenow.  Moses.  "Redesign  and  Improvement  ot  Balloon  Ml.  >tii  . F.t  OM  ' >9...  •Line 
1976. 

.12.  Hansen.  Frank  Y„  "The  Depth  of  the  Surface  Boundary  Layer.”  KCOM  5596.  June  1976. 
Pinnick.  R.C.  and  K.B.  Stenmark.  "Response  Calculations  lor  a Commercial  Light 
Scattering  Aerosol  Counter.  KCOM-.>o9,.  -Inly  19,ti. 

,1  Mason.  -I.  and  C,.B.  Hoidale.  "Visibility  as  an  Kstimatorol  Infrared  'I’ransiniitance.”  KCOM 
raw.  -luix  itt76. 

Bruce.  Rufus  F...  Louis  I).  Duncan,  and  -Joseph  II  Pierluissi.  "Kxperimental  Study  ot  the 
Relat ionshi p Between  Radiosonde  I emperatures  and  Radiometric  Atea 
Temperatures."  KCOM  -7>7>99.  August  1976. 

,6.  Duncan,  l.otiis  I)..  "Stratospheric  Wind  Shear  Com|iuted  trom  Satellite  1 hernial  Sounder 
Measurements.  KCOM -5800.  September  19.1c 
laylor.  F.  P Mohan.  P.  .Joseph  and  T.  Pries.  "An  All  Digital  Automated  Wind 
Measurement  System,”  KCOM 5801.  September  1976. 
is.  Bruce.  Charles.  "Development  of  Spectrophones  for  CW  and  Pulsed  Radiation  Sources." 
KCOM-580'2.  September  1976. 

ip  | him  an.  Louis  I).  and  Mary  Ann  Seagraves.  "Another  Method  for  Estimating  Clear  Column 
Radiances.”  KCOM  5808.  October  1976. 

40.  Blanco,  Abel  -J.  and  Larrx  K.  Traylor.  “Artillery  Meteorological  Analysis  of  Project  Pass. 

KCOM -5804,  October  1976. 

41.  Miller.  Walter  and  Bernard  Kngebos.  "A  Mathematical  Structure  for  Refinement  of  Sound 

Ranging  Kstimates,"  KCOM -5805.  November.  1976. 

42.  (lillespie.  -James  B.  and  -James  I).  Lindberg.  "A  Method  to  Obtain  Dilluse  Reflectance 

Measurements  from  1.0  to  TOyim  I’sing  a Cary  171  Spectrophotometer.” 
KCOM  5806.  November  197ti. 

18.  Rubio,  Roberto  and  Robert  O.  Olsen.  "A  Study  of  the  Effects  of  Temperature  Variations  on 
Radio  Wave  Absorption."  KCOM-5807.  November  1976. 

H Ballard.  Harold  N\.  " Temperature  Measurements  in  the  Stratosphere  trom  Balloon  Borne 
Instrument  Platforms.  1968-1975."  KCOM -5808,  December.  1976. 

45.  Monahan.  H.H.,  “An  Approach  to  the  Short-Range  Prediction  of  Early  Morning  Radiation 
Fog,”  ECOM-5809,  -January  1977. 


DISTRIBUTION  LIST 


Commanding  Officer 
Picatinny  Arsenal 
ATTN:  SARPA-TS-S,  .'--59 

B Dover,  f!J  07801 

I 

Commanding  Officer 
Harry  Diamond  Laboratory 
ATTN:  Library 

2800  Powder  Mill  Road 
Adel  phi,  MO  20783 


Commander 

US  Army  Electronics  Command 

ATTN:  ORSEL-RD-D 

Fort  Monmouth,  NJ  07703 


Naval  Surface  Weapons  Center 
Code  DT  21  (Ms.  Greeley) 
Oahlgren,  V A 22448 


Air  Force  Weapons  Laboratory 
ATTN:  Technical  Library  (SUL) 

Kirtland  AFB,  NM  87117 


Di  rector 

US  Army  Engr  Waterways  Fxper  Sta 
ATTN:  Library  Branch 

Vicksburg,  MS  39180 


Commander 

US  Army  Electronics  Command 

ATTN:  DRSEL-CT-D 

Fort  Monmouth,  NJ  07703 


Meteorologist  in  Charge 
Kwajalein  Missile  Range 
PO  Box  67 
APO 

San  Francisco,  CA  96555 

. 

Environmental  Protection  Agency 
Meteorology  Laboratory 
Research  Triangle  Park,  NC  27711 


L. 


Chief,  Technical  Services  Di v 
DCS/Aerospace  Sciences 
ATTN:  AWS/DHTI 

Scott  AFB,  IL  62225 


Air  Force  Cambridge  Rsch  Labs 
ATTN:  LCH  (A.  S.  Carten,  Jr.) 

Hanscom  AFB 
Bedford,  MA  01731 


Department  of  the  Air  Foret. 
16WS/D0 

Fort  Monroe,  VA  23651 


Di rector 

US  Army  Ballistic  Research  Lab 
ATTN:  DRXBR-AM 

Aberdeen  Proving  Ground,  MD  21005 

Geophysics  Division 
Code  3250 

Pacific  Missile  Test  Center 
Point  Mugu,  CA  93042 


National  Center  for  Atmos  Res 
NCAR  Library 
PO  Box  3000 
Boulder,  CO  80303 


William  Peterson 
Research  Association 
Utah  State  University,  UNC  48 
Logan,  UT  84322 


Commander 

US  Army  Dugway  Proving  Ground 
ATTN:  MT-S 
Dugway,  UT  84022 


Head,  Rsch  and  Development  Div  (ESA-131) 
Meteorological  Department 
Naval  Weapons  Engineering  Support  Act 
Washington,  DC  20374 


a 


Commander 

US  Army  Electronics  Command 
ATTN:  DRCDE-R 

5001  Eisenhower  Avenue 
Alexandria,  VA  2L304 


Marine  Corps  Dev  & Educ  Cmd 
Development  Center 

ATTN:  Cmd,  Control,  A Comm  Div  (C3) 

Quant i co,  VA  22134 


Comander 

US  Army  Electronics  Command 

ATTN:  DRSEL-WL-D1 

Fort  Monmouth,  NJ  07703 


Commander 

US  Army  Missile  Command 
ATTN:  'ORSMI-RFGA,  B.  W.  Fowler 
Redstone  Arsenal,  AL  35809 


Dir  of  Dev  & Engr 
Defense  Systems  Div 
ATTN:  SAREA-DE-DDR 

H.  Tannenbaum 

Edgewood  Arsenal,  APG,  MD  21010 


Mr.  William  A.  Main 
USDA  Forest  Service 
1407  S.  Harrison  Road 
East  Lansing,  MI  48823 


Naval  Surface  Weapons  Center 
Technical  Library  and  Information 
Services  Division 

White  Oak,  Silver  Spring,  MD  20910 


Dr.  A.  D.  Belmont 
Research  Division 
PO  Box  1249 
Control  Data  Corp 
Minneapolis,  MN  55440 


Dir,  Elec  Tech  and  Devices  Lab 
US  Army  Electronics  Command 
ATTN:  DRSEL-TL-D,  Bldg  2700 

Fort  Monmouth,  NJ  07703 


Director 

Development  Center  MCDEC 
ATTN:  Firepower  Division 
Quantico,  VA  22134 


Commander 

US  Army  Proving  Ground 

ATTN:  Technical  Library,  Bldn  2100 

Yuma,  AZ  85364 


US  Army  Liaison  Office 
MJT-Lincoln  Lab,  Library  A-082 
PO  Box  73 

Lexington,  MA  02173 


Library-R-51 -Tech  Reports 
Environmental  Research  Labs 
NOAA 

Boulder,  CO  80302 


Head,  Atmospheric  Research  Section 
National  Science  Foundation 
1800  G.  Street,  NW 
Washington,  DC  20550 


Commander 

US  Army  Missile  Command 

ATTN:  DRSMI-RR 

Redstone  Arsenal , AL  35809 


Comnandant 

US  Army  Field  Artillery  School 
ATTN:  Met  Division 

Fort  Sill , OK  73503 


Meteorology  Laboratory 
AFCRL/LY 
Hanscom  AFB 
Bedford,  MA  01731 


_ jnmander 

US  Army  Engineer  Topographic  Lab 
(STINFO  CENTER) 

Fort  Belvoir,  VA  22060 


Commander 

US  Army  Missile  Command 
ATTN:  "DRSMI-RRA,  Bldg  7770 
Redstone  Arsenal,  AL  35809 


Air  Force  Avionics  Lab 
ATTN:  AFAL/TSR 

Uright-Patterson  AFB,  Ohio  45433 


Commander 

US  Army  Electronics  Command 

ATTN:  DRSEL-VL-D 

Fort  Monmouth,  NJ  07703 


Commander 

USAICS 

ATTN:  ATSI-CTD-MS 

I ort  Huachuca,  AZ  35613 


EAR  Center 

Bureau  of  Reclamation 
ATTN:  Bldg  67,  Code  1210 

Denver,  CO  30225 


HQDA  (DAEN-RDM/Dr.  De  Percin) 
Forrestal  Bldg 
Washington,  DC  20314 


Commander 

Air  Force  Weapons  Laboratory 
ATTN:  AFWL/WE 

Kirtland  AFB,  NM  87117 

Commander 

US  Army  Satellite  Comm  Age 

ATTN:  DRCPM-SC-3 

Fort  Monmouth,  NJ  07703 


Commander 

US  Army  Electronics  Command 

ATTN:  PRSFL-MS-TI 

Fort  Monmouth,  NJ  07703 


Commander 

US  Army  Electronics  Command 

ATTN:  DRSEL-fiO-TD 

Fort  Monmouth,  NJ  07703 


Dr.  Robert  Durrenberger 
Dir,  The  Lab  of  Climatology 
Arizona  State  University 
Tempe,  AZ  85281 


Commander 

Headquarters , Fort  Huachuca 
ATTN:  Tech  Ref  Div 

Fort  Huachuca,  AZ  85613 


Field  Artillery  Consultants 
1112  Becontree  Drive 
ATTN:  COL  Buntyn 

Lawton,  OK  73501 


Commander 

US  Army  Nuclear  Agency 
ATTN:  ATCA-NAW 

Building  12 
Fort  Bliss,  TX  79916 


Di  rector 

Atmospheric  Physics  A Cheni  Lab 
-Code  31,  NOAA 
Department  of  Commerce 
Boulder,  CO  80302 


Dr.  John  L.  Walsh 
Code  5503 
Navy  Research  Lab 
Washington,  DC  20375 


Commander 

US  Army  Air  Defense  School 
ATTN:  CSS  Dept,  MSLSCI  Div 

Fort  Bliss,  TX  79916 


Director  National  Security  Agency 
ATTN:  TDL  (C513) 

Fort  George  G.  Meade,  MD  20755 


USAF  EPAC/CBT  (Stop  825) 
ATTN:  Mr.  Burgmann 

Scott  AFB , 1L  62225 


Armament  Dev  & Test  Center 
ADTC  (DLOSL) 

Eglin  AFB,  Florida  32542 


Commander 

US  Army  Ballistic  Rsch  Labs 
ATTN:  DRXBR-IB 

Aberdeen  Proving  Ground,  MD  21005 


Di  rector 

Naval  Research  Laboratory 
Code  2627 

Washington,  DC  20375 


Commander 

Naval  Elect  Sys  Cmd  HQ 
Code  51014 

Washington,  DC  20360 


The  Library  of  Congress 
ATTN:  Exchange  & Gift  Div 

Washington,  DC  20540 

2 

CO,  US  Army  Tropic  Test  Center 
ATTN:  STETC-MO-A  (Tech  Lib) 

APO  New  York  09827 


Commander 

Naval  Electronics  Lab  Center 

ATTN:  Library 

San  Diego,  CA  92152 


Office,  Asst  Sec  Army  (RAD) 
ATTN:  Dep  for  Science  A Tech 

Hq,  Department  of  the  Army 
Washington,  DC  20310 


Di  rector 

US  Army  Ballistic  Research  Lab 
ATTN:  DRXBR-AM,  Dr.  F.  E.  Niles 

Aberdeen  Proving  Ground,  MD  21005 


Commander 
Frankford  Arsenal 
ATTN:  Library,  K2400,  Bldg  51-2 

Philadelphia,  PA  19137 


Di rector 

US  Army  Ballistic  Research  Lab 
ATTN:  DRXBR-XA-LB 

Bldg  305 

Aberdeen  Proving  Ground,  MD  21005 


Dir,  US  Naval  Research  Lab 
Code  5530 

Washington,  DC  20375 


Commander 

Office  of  Naval  Research 
Code  460-M 

Arlington,  VA  2221  7 


Commander 

Naval  Weather  Service  Command 
Washington  Navy  Yard 
Bldg  200,  Code  304 
Washington,  DC  20374 


Technical  Processes  Rr 
RR2  3 

Room  806,  Libraries  Oiv  ‘IOAA 
8060  1 3th  St 

Silver  Spring,  MD  20910 


Commander,  Naval  Ship  Sys  Cmd 
Technical  Library,  Rm  3 S-08 
National  Center  No.  3 
Washington,  PC  20360 


The  Envi ronmental  Rsch  Institute  of  HI 
ATTN:  IRIA  Library 

PO  Box  618 

Ann  Arbor,  MI  48107 


Redstone  Scientific  Info  Center 
ATTN:  Chief,  Documents 

US  Army  Missile  Command 
Redstone  Arsenal , AL  35809 


Commander 
Edgewood  Arsenal 
ATTN:  SAREA-TS-L 

Aberdeen  Proving  Ground,  MD  21010 


Syl vania  Elec  Sys  Western  Div 
ATTN:  Technical  Reports  Library 

PO  Box  205 

Mountain  View,  CA  94040 


Commander 

US  Army  Security  Agencv 
ATTN:  IARD-OS 

Arlington  Hall  Station 
Arlington,  VA  22212 

2 


President 

US  A™y  Field  Artillery  Board 
Fort  Sill,  OK  73503 


Commandant 

US  Army  Field  Artillery  School 
ATTN:  ATSF-TA-R 

Fort  Sill,  OK  73503 


CO,  USA  Foreign  Sci  A Tech  Center 
ATTN:  DRXST-ISI 

220  7th  Street,  ME 
Charlottesville,  VA  22901 


Commandant 

US  Army  Signal  School 
ATTN:  ATSN-CD-MS 

Fort  Gordon,  GA  30905 


Rome  Air  Development  Center 
ATTN:  Documents  Library 

TIED  (Bette  Smith) 

Griffiss  Air  Force  Base,  NY  13441 


HQ,  ESD/DR I/S-22 
Hanscom  AFB 
MA  01731 


Commander 

Frankford  Arsenal 

ATTN:  J.  Helfrich  PDSP  65-1 

Philadelphia,  PA  19137 


Director 

Defense  Nuclear  Agency 
ATTN:  Tech  Library 

Washington,  DC  20305 


Department  of  the  Air  Force 
5WW/D0X 

Langley  AFB,  VA  23665 


Commander 

US  Army  Missile  Command 
ATTN:  DRSMI-RER  (Mr.  Haraway) 

Redstone  Arsenal , AL  35809 


CPT  Hugh  Albers,  Exec  Sec 
Interdept  Committee  on  Atmos  Sci 
Fed  Council  for  Sci  & Tech 
National  Sci  Foundation 
Washington,  DC  20550 


US  Army  Research  Office 
ATTN : DRXRO- I P 

PO  Rox  12211 

Research  Trianole  Park,  NC  27709 


Dr.  Frank  D.  Eaton 
PO  Box  3038 
University  Station 
Laramie,  Wyoming  82071 


Commander 

US  Army  Training  A Doctrine  Crnd 

ATTN:  ATCD-SC 

Fort  Monroe,  V A 23651 


Commander 

US  Army  Arctic  Test  Center 
ATTN:  STFAC-OP-PL 

APO  Seattle  98733 


Mil  Assistant  for  Envi ronmental  Sciences 
OAD  (E  & LS),  3D129 
The  Pentagon 
Washington,  DC  20301 


Coninander 

Eustis  Directorate 
US  Army  Air  Mobility  RAO  Lab 
ATTN:  Technical  Library 

Fort  Eustis,  V A 23604 


National  Weather  Service 
National  Meteorological  Center 
World  Weather  Bldg  - 5200  Auth  Rd 
ATTN:  Mr.  Quiroz 

Washington,  OC  20233 


Commander 

US  Army  Materiel  Command 
ATTN:  DRCRD-SS  (Mr.  Andrew) 

Alexandria,  VA  22304 


Commander 
Frankford  Arsenal 
ATTN:  SARFA-FCD-O,  Bldg  201-2 

Bridge  & Tarcony  Sts 
Philadelphia,  PA  19137 


Inge  Dirmhirn,  Professor 
Utah  State  University,  UMC  48 
Logan,  UT  84322 

Chief,  Aerospace  Environ  Div 

Code  ES41 

NASA 

Marshall  Space  Flight  Center,  AL  35802 


Commander 

US  Army  Electronics  Command 
ATTN:  DRSEL-GS-H  (Stevenson) 

Fort  Monmouth,  NJ  07703 


Commander 

USACACDA 

ATTN:  ATCA-CCC-W 

Fort  Leavenworth,  KS  66027 


Commander 

US  Army  Test  & Pval  Cmd 
ATTN:  DRSTE-FA 

Aberdeen  Proving  Ground,  MD  21005 


Air  Force  Cambridge  Rsch  Labs 
ATTN:  LKI 

L.  G.  Hanscom  Field 
Bedford,  MA  01730 


Director,  Systems  RAD  Service 
Federal  Aviation  Administration 
ATTN:  ARD-54 

2100  Second  Street,  SW 
Washington,  DC  20590 


USAFETAC/CB  (Stop  825) 
Scott  AFB 
IL  62225 


Di  rector 

IJSAE  Waterways  Experiment  Station 
ATTN:  Library 

PO  Box  631 

Vicksburg,  MS  39180 


Defense  Documentation  Center 
ATTN:  DDC-TCA 

Cameron  Station  (BLDG  5) 
Alexandria,  Virginia  22314 
12 

Commander 

US  Army  Electronics  Command 

ATTN:  DRSEL-CT -S 

Fort  Monmouth,  NJ  07703 


I 


Commander 

Holloman  Air  Force  Base 
6585  TG/WE 

Holloman  AFB,  NM  88330 


Commandant 

USAFAS 

ATTN:  ATSF-CD-MT  (Mr.  Farmer) 

Fort  Sill,  OK  73503 
2 


Commandant 

USAFAS 

ATTN:  ATSF-CD-C  (Mr.  Shelton) 

Fort  Sill,  OK  73503 

2 


rnmmander 

US  Army  Electronics  Command 
ATTN:  DRSEL-CT-S  (Dr.  Swingle) 

Fort  Monmouth,  NJ  07703 

3 


☆ us  GOVERNMENT  PRINTING  OFFICE.  1977-777-022/7 


